
l?ebruary 22, 1948, 

Dr, I&. Delbtick, 
Xerkhof f &abs . , 
Calif. Xnst. Te&n,t 
Pas ade$tz, Oalif e 

$ritz RWfmw (W;a*e +&us 3zwtitute; Cogez3Mgen), having 
10st youx add2Xuw asks me to wrtte to you oonoerniqg ou%tirs 
of L. ooli B, pha&resAst;ant mutants. Be reoelved ti moribund 
oondftion the one8 jrou left tith Dr. Z&t, and asks t-hat you 
send him f%h transfers on a xc aope8. X have juti myself 8ent 
him eulturee of x-12 mutwts f or f3eroXogMab typing, 

Abe&de from this errasB, I have been,loo~ for an acoerrsioa 
to vm%te to youc beoerase of your mmm%s at the 1946 Cs3I meetI.ng 
oonaerning the 111" themy, X h4 mashed essential3.y the 8tp88 
skeptical conclusions tb$ you had, and on oomAx~ to M&l&sm hare 
set out to test the hypo+&~Ms,- using 3.4. u0l.i md laotose-split** 
for the enzymatL.c system.Using IQ@ $ndicator medium, aM. UV-induau~d 
mtat%ons, several doeen laotom+negaivtz mWts.have been ooUeoWd, 
and then comp~zed phenotyploally .%d genetioally. Judg&g from 
the oc&xrrence of I&o+ reoombUmuts, a116 with adeqtiate preaawXLcm.s 
cpmern~ spontruze9ur?l reversion, there seem to be at least smmn 
loo1 represented among ghese mutants. Host of them axe IFJ;plboifio 
for Lactose; one is not, but is also naal-tose- amd glwoee-. IfhIs 
mutmt (W-108) Is of speoid. bterest, because in addltfonto reyerse 
mutations7 
fn&dcW$n 

sur:pressor-mutations QCCWT which are &.~oose+,lao-,mal-, 
there is anothear mpprer~sor mataflon which Is Olu-, 

-. !Ehe two suppressors oan be gotten in the same stocks 
tm&t&i+,~l -* By reverse-mutation th3.s can then be reetored to 
the origbml phenotype2 glu*,Z+a~+&!~$+. -All these strains oan utilfse 
galactose* Atteargta to separate the @lu4ao-&3.- compone&zs of 
the W%R3 st'oek by reaomblmtion have been unsucce8#fu3., bu$ the s%rou- 
geet evid once that a wslngle gene ohange' is Involved is the f!requent 
occvtpTence of reverse mtationrs whloh slmultaneQua3.y reatore all 
tf?ree f'unotions. Xn addition, then, to the appirent occurreme of 
seven 8lstfmt mtetiona related to one enzymatic? fIxnotion, a SIXI@ 
mutation may be pleiotroplo, while tiverse effeots of t&s mutation 
may be suppressed by xut&ion of other 3.0~3.. 

Rovvewr, in additfon to the abjeotions that mQht be tired 
as to the number of enzymes actuaIly involveii b lactose splitting 
(seven is absurdl),there is a more deep-aeeted diffioulty pphiOh arises 
from the adapt%ve nature of miorobial en%$mes.We know that mayme 
formatfo& or rather mtlv-lty, is not an'inexorable oonasqusnue of 
the preseltlce of the appropriate genetype, but depends on a varl&ty of 
other uonditioas, ZncludUg pB, temperature, presenoe of 8Ub@trat@ a& 
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substrat 8 enalogue 6 ( e . & . 
presumably therefore 

Reurospora 16X1?), that we know about and, 
, on 8orne Unknown intlacelb&a? eondltlons. There- 

we aannot conaluds from the behavior of a mutant genotype that the 
fun-of of the rmma3. allelomorph has been ln any speolflcr way 
the produat%on of a @en enzyme. The only methods we have for oheokr ) 
en the 332 181 theory deal with the m Eaalysis of pleiotroplc 
mutations on the one hzxnd, and ~omplE:mentary mutations on the other. 
lItnlrxw~~m~% !Phe hypothesis %s %herfore experimentaJ.ly unveri- 
fiable, and in terms of the gene defined In any &enetlc way,meanlng- 
less. In terms of the material gene, e.g. nuoleoprotefn active 3.n 
a trans,formAng system, or responding to ESnerson?s arrtlboties, there 
may be some hope, but I have oome to be'xanr: very suspLcious of more 
strfctly genetic support of the so-called template hypotbesls. After 
all, 1s It not poeslble that enzyme speclflalty, like antibody speol- 
fioity, is closely controlled by the mbstr&e, and that the function 
of the genes&x is to provide the undiffesentLate6 pro-enzymes, COITUS- 
ponding to normal. gamma globulSn? 

Aside from suggesting a lazy "It is too complex" note in mswerlng 
genetla problems, 
ln the 

the cmly important effect of this philosophy 1s 
application of mutants to bloohemical problems. It my be,then, 

questionable, whether a. a%ngle gene mutation blodss on9.y one step ln 
a bios$nt&sis, and oorre$ponding& nhether tbc- partlc%pation of several. 
2.001 ln a bleak between two compounds neaessltate8 t&t there be more 
than one enzyme doing that job. 

Befere too long, I hope to write up this material, but before doing 
SO I should like to have some notions of the awent Calteoh tiewpolnts. 
I fetid then be: @ad to hear your reactions, 

Best regards, 

Sincerely, 

Joshua Lederberg 


